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THE SIGMA CLUB PEKING, CHINA 


The picture the opposite page impressive evidence 
far reaches the Sigma membership and purpose. The 
Club Peking, China, was organized 1931 
University Peiping, China, and has held several 
meetings each year since its founding. Professor Stanley 
Wilson, Dean the College Natural Sciences that Uni- 
whose interest science and enthusiasm for our great 
Society proved contagious and led the organization the 
was elected member Sigma the Chicago Chap- 
ter 1913 because his brilliant work the field chemistry. 
the annual meeting the club last May, address, “The 
the Cornell University Medical College who was visiting 
professor the Peiping Union Medical College. 
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THE ANNUAL CONVENTION 


The 40th annual Convention the Society the 
next. Among the important items business which the 
vention will called upon consider are the following: 


Petitions for charters for chapters from the 


Southern California and the Virginia 
Institute. 
These printed petitions will distributed 

chapters November 

Reports Committees the QUARTERLY and the 
bership Structure. 

Reports the President, the Secretary and the 
urer. 


for the ensuing biennium, and member the 
ecutive Committee and the Alumni 


five-year term. 


The Nominating Committee composed 


Karl Compton, Massachusetts Institute 


Chairman, Professor Mitchell, Brown 


and Dean Richtmyer, Cornell University. 


Chapters may make suggestions the 


direct, through the National Secretary. 


The 18th annual Sigma lecture will given 
fessor Kirtley Mather “The Future Man 


Inhabitant the Earth.” 
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SIGMA GRANTS-IN-AID FOR 1939-40 


Committee Sigma grants-in-aid met the Faculty Club, Cam- 
Massachusetts, July 24. Present were Doctor Whitney, Professor 
and Professor Calkins, members the Committee; President Baitsell 

Secretary and invitation, Dean Richtmyer. 

Grants were voted follows: 

Buck, Research Assistant, Department Embryology, Carnegie 

Institute Washington, Baltimore, Maryland. Project: Studies the 
methods light-production the firefly. ($100.) 

Assistant Professor Geology, University North 
Dakota, Grand Forks, North Dakota. Project: Studies the “petro- 
ice and the development instrument suitable for these 
studies. ($150.) 

DEMITROFF, Oak Ridge Station, Harvard Observatory, Harvard, 
Massachusetts. Project: Completion instrument for photo-electric pho- 
tometry faint stars. ($250, condition that $100 will contributed 
from another source. 

Kipper, Assistant Professor Biology, Brown University, 
Providence, Rhode Island. Project: Continuation study growth 
substances produced Ciliate populations. ($200, 

DANDAUER, Head, Department Genetics, Storrs Agricultural 
Experiment Station, Storrs, Connecticut. Project: Study various 
genetic and developmental problems skeletal traits. ($350, con- 
dition that the institution provide additional sum $90.) 

Professor Zoology, Syracuse University, 
Syracuse, New York. Project: Immunity avian malaria. ($200.) 

Instructor Mineralogy, University Texas, 
\ustin, Texas. Project: Continuation structural investigations 
hosphate 
Assistant Professor Biology, Santa Barbara Stat 
College. Project: Host-parasite relationships, with particular referenc« 
myxosporidia and other 

Assistant Professor Physics and Astronomy, 
Assistant Astronomer, Steward Observatory, University Arizona, 
Arizona. Project: Study eclipsing Binary stars. 

Instructor Surgery, New York Univer- 
sity College Medicine; Assistant Attending Surgeon, Bellevue Hos- 
pital, New York, Project: Absorption bile the lymphatics 
the liver whose common duct obstructed under various degrees 
pressure. 

Senior Medical School, University Minnesota, 
Project: Certain effects previous diets. Metabolism fructose hypo- 
physectomized rats. ($180.) 

Turner, Assistant Professor Zoology, Northwestern Uni 

versity. Project: Continuation work endocrine physiology. 
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SOME CONTRIBUTIONS THE 
SCIENCE ECONOMIC GEOLOGISTS 


Stanford University 


accepted with great pleasure the invitation address this 
suggested that follow the custom the Society and present the results 
research which engaged. Further consideration suggested 
Society might interested the contributions the geologic sciences 
ent day economic geologists, and have selected the subject 
“Some Contributions the Geologic Sciences Economic 
introduced the adjective “some” give freedom what 


AU0Val 


contributions might discuss support contention that the detailed 


economic geologists recent years are furnishing real foundat 
which build worthwhile science geology. 

starting preparation the paper found myself confronted 
inability devise satisfactory definition economic geology spite 
fact that have taught the subject for over thirty years and practis 
nearly forty years. looked the definitions various textbooks 
geology and public addresses scientists the subject and found 
satisfied me. 

definition Penrose, Jr., is: “The term Economic 
indicate the application the general principles purely Philosop! 
Theoretical Geology material use.” not know what “purely 
Geology” is, and hope that does not refer the age scientific ignor 


dominated the philosophers who stated half truths their syllogisms 


than reasoning from established facts. Also the term theoretical 


unfortunate reaction the man industry, and for many years 


retical scientists were considered impractical scientists and their 
value the workaday world. 

Brooks defines applied geology the “science which utilizes the 
and principles pure geology supply the material needs man.” 
again have difficulty distinguishing between “pure” and 
the impure geologist one who accepts money carry his resear 


afraid all are more less impure. our work was always succes 
supplying the material needs man there would need 


the geologists. 

Emmons realized the difficulty separating applied 
geologic sciences and offered the definition that pure geology not yet 
geology, definition which unduly limits the realm pure geology. 


Although hesitate define economic geology can state, 


that present day practice economic geology now consists largely 


application all methods geological research the detailed 


some particular problem economic import. 
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CONTRIBUTIONS ECONOMIC GEOLOGISTS 141 


sciences are far behind the other physical sciences develop- 
nental principles and controlling laws because few their problems 
taken into the laboratory for experimental study, and the art geology 
making fragmentary observation ground surface and the projec- 
these observations unseen and unknown depths below ground surface. 
the very nature the geologist’s work fosters the practice drawing 
insufficient supporting data. 

debt applied geology the geologic and physical sciences is, 

recognized all investigators. Without the collection and analysis 
data which the foundation the geologic sciences could 


applied geology. For example, the study ore deposits, perhaps the 
advanced all the branches applied geology, owes much mineralogy, 

the experimental work geophysicists and geochemists who have deter- 
the stability ranges various minerals and established geologic ther- 


which the temperature ore formation can determined, 
which has studied not only the unaltered rocks which bear the ore 
also rock alterations accompanying ore deposits, and the results 
and chemical analyses fresh and altered rocks has given 
the chemical composition intruding solution which deposited 


divided the development the geological sciences America 
owing periods, namely, one, period speculation; two, the period 
observation; and three, the period verification. The period speculation 
back prior the organization State Geological Surveys which cul- 
Minated the establishment the United States Geological Survey. was 
speculation with meager and, some cases, without any foundation 
observed data. Unfortunately, the period uncontrolled speculation did not 
cease with the development the geological surveys and the collection 
observed data. Although present day speculators attempt use data furnished 
all the physical sciences, they not hesitate reason analogy and draw 
happenings realms entirely beyond observation man. 

would subdivide Merrill’s period observation into period general 


and final period detailed observation, omitting his period 
for every sound observer has and will correlate his work with that 
other observers. The period general observation further the 
here adopted follows: 


Period Uncontrolled Speculation—from the beginning history 
1830, the start State Geological Surveys. 

The Epoch State Surveys—1830 1860. 
The Epoch United States Exploratory Surveys—1865-1880. 
The Epoch United States Geological dominance, 

1880 the World War—1914. 
Period Detailed Observation—1914-1938—World War date. 


Period General Observation started with the organization siate 


commissioned examine the natural resources the states. The 
registered the largest percentage State Geological Surveys until the 
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year 1898. The Epoch the Exploratory Surveys was the 
the development the Great West. Demand for 
economic possibilities this region was high. Gold had been 
California, and the various explorations carried the goy 
the highest class reconnaissance geology. They give 
description outcrops which record the geological story with 
legibility that astonished the Wise Men from the East, and 
tions many the broad principles geology were founded. 

classed with these Whitney’s Geologic Survey 
example the danger applying geological generalizati 


economic problems will recall that Whitney stated that oil was 


commercial quantities would not southern California 
were broken and faulted and where the petroleum products had 
would found northern California where the rocks were 
and the liquid hydrocarbons would retained depth. 


The Epoch the Domination the United States Geological 


geologic thought America registers the greatest advance 


sciences. The work the survey was both economic and general 


ICT dl, ¢ 


the branches geology received treatment; and from the contributio: 


members the Survey the principal advances all the geologi 
were made possible. Some might consider that Emmons’ classi 


Leadville, that and Ransome’s many monographs, that 
his associates’ work the iron ranger Minnesota and 


considered detailed geological work, but according the practice 


day economic geologists these still are reconnaissance character 


The Period Detailed Observation marks the decline the 


Geological Survey directing geologic thought and may 
starting the Great War. The period general geologic 


examinations our mineral resources past. The young economi 
often spends many days square mile the older geologist 


thousand sqnare miles. The geologic cross-sections drawn from 
aminations few outcrops and exposures miles apart and 
perhaps even further apart have given place detailed 
years ago the mining geologist Bisbee spent some three 
type cross-section. measured the section well exposed cliff 
rule, subdividing the great limestone members some cases 
few inches thick. This geologic cross-section was used 
which the underground maps were correlated and checked. 

The adjective economic can used modify all branches 
economic paleontology, economic structural geology, economi 
etc. Examples discussed this address will include 
ore deposits and foundation geology. hoped that these 
sufficient show the detailed character the work now required 


geologists and also some pitfalls that await the geologist who does 


understand the practical nature the problems investigating 
Descriptive paleontology, especially microfauna, has 
bounds since laboratories were established the oil 
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VTRIBUTIONS ECONOMIC GEOLOGISTS 


studying the fauna aid the working out the stratigraphy 


is. There are probably over one hundred well equipped micro- 
laboratories this country. The Foraminifera have been de- 
these workers more detail than any other great order organisms. 
tratigraphy and the compilation the geological column the oil fields 
worked out greater detail than would have been possible for inves- 
without the facilities given the geologist the operating companies. 
Reed’s book, “The Geology California,” compilation chiefly 
the ailed work the oil geologists and paleontologists because most the 
work California geology has been done them. This work was 
the Texas Oil Company and was published the American Associa- 
Petroleum Geologists. shows the attitude the economic geologist 
rarely answers the problems brought detailed study but merely states 
th 

table work financed the Shell Company that Manley Natland, 
“The Temperature and Depth Distribution Some Recent Fora- 
the Southern California Region.” Mr. Natland studied the wonder- 
section exposed the Ventura anticline. Here 15,000 feet 
sediments are exposed the canyons eroded that structure. 
the microfauna these strata with that the deeps either side 
Catalina Island and divided the present day marine fauna zones based 
temperature and depth water. comparison with the geological section 
through the Ventura anticline, found that the uppermost strata the Pliocene 
numerous faunal markers, characteristic the shallow, brackish 
Then downward the section the faunas the exposed strata 
lated with the faunas shown increasing depths under the ocean. 
the Pliocene formations contain typical present day fauna living 
6,500 feet over 8,000 feet with bottom temperatures ranging 
would represent fossil fauna Miocene age. The result these 
must borne mind the discussion the sediments deposited 
the extraordinarily deep trough and fault blocks California and also bear 
blem environment versus geological age stratigraphic classi 
fic 

the great development the oil industry the group economic 
sts studying ore deposits outnumbered those any other line geo- 
work. Also speculation regard the deposition the precious and 
mse metals has been practised since early times. Hence, attention directed 
ery brief review change attitude from speculation founded 
classification founded observed facts. 

Europe prior the Great Renaissance and development the scientific 
att the geological speculations the philosophers were directed largely 
rigin springs and ore deposits, and because the structure and 

ores indicated clearly some the agencies that formed them, 
the notions propounded have been substantiated, part least, 
observations. However, the long list speculations, one contribution 
Bands out, and that Dr. George Baer (1494 1555), German, who 
nder 


the nom-de-plume, “Agricola.” will remembered that this 
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monumental work medieval Latin has been translated 
and Mrs. Herbert Hoover, and is, indeed, one the most int 
reading available mining and the mining people that day 
scribed clearly the structure the veins and while not stating 
theory the origin indicates that some “lapifying juices ascend 
the cracks and deposited the ores and altered the adjacent country 
The next outstanding names the development the theory 
are those Werner and Hutton, and they founded the 


Neptunists and Plutonists. principal contribution was 


ton’s, 1795 and 1802. Werner, course, taught that fissures wer 
contraction the earth’s crust and were filled with material held 
and solution from above, and that the ores were derived from 
that once covered the earth. Hutton postulated ascending solutions 
sources. Werner apparently was forceful teacher, and that day 
which hampered scientific research his theories modified form 
geological thought. The struggle between these men and the content 
aroused classic example the harm that was done 
opinions others and telling them what must believed. 

the middle the nineteenth century principles 


had been developed. Experimental work was made rock fracture: 


synthesis was started and some the general principles geo! 
However, respect ore deposits the era speculation dragged 
struggle between rival authorities continued. 

Sandburger, modified Neptunist, 1873 announced this 


secretions, founded analyses wall rocks many veins which 


metals the altered wall rock and postulated that the metals wer 
from the metal-bearing rock and deposited veins descending 
was combated Posepny, the great mining geologist 
Plutonist, whose descriptions Bohemian ore deposits are still cla 
parties changed names, and the Plutonist became the 
Neptunist became the Descensionist, referring, course, 


direction movement ore solutions. This controversy was 
the United States and carried Van Hise one side and 


and Kemp the other, but the fact finding era had been well estab! 
America; and the period from about 1890 1914 (the Great War) dor 
the United States Geological Survey has seen the analysis facts 
during field study ores take precedence over all theories handed down 


the past, and from now the science ore deposits has been built 
geological data. 


The great monographs “Lake Superior Copper 
“Lead Deposits the Mississippi Valley” Chamberlin, the 


Lode” Becker, Emmons, furnished the fundame 


for the classification ore deposits. All phases geology 
our knowledge ores. study topography showed the depth 
ores were originally deposited. For example, Ransome and 
structed the Cripple Creek volcanic cone and the depth ore deposits 


this surface was determined. Also old topographic surfaces 
their relation the processes secondary enrichment 
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CONTRIBUTIONS ECONOMIC GEOLOGISTS 


which ore deposits were formed was deduced from experimental 
laboratories characteristic minerals, and these data 

studying the groups minerals with which the key minerals 

The relation ore deposits igneous rocks and contact 

ism and the groups ores formed high, intermediate and moderate 

were studied, and the relation ore families igneous rocks and 
processes determined. Petrography furnished the method studying 
alteration along veins, and with the assistance chemistry the probable 

the solution causing these rock alterations have been determined. 

Great War the greatest advances ore deposits due the 

special detailed method underground mapping 

called the Anaconda method geological mapping. Every frac- 
fissure, every rock alteration and type ore are plotted maps 

nine workings. detailed the mapping that the thickness and 
nce the fissure shown the thickness the pencil lines, and 
mapper has pencils sharpened razor edge. The fundamental data thus 
now furnishes material that can analyzed the structural geologist 
cases the types fractures representing tensional stresses 
mined, and the fracture pattern can analyzed along similar principles 
the dam engineer studying fractures due failure concrete 


tur 


most important contribution this type the paper Reno Sales 
copper deposits Butte, Montana, and the detail shown his illus- 
cross-sections can only fully appreciated remember that every 


drawn the mine maps represent some observed feature. interest- 
idelight this great work and example the difficulty under which 
onomic geologist labors that Mr. Sales has encountered difficulties 
subsequent law suit which has testified. every case opposing 
rneys study his work greatest detail and attempt bolster their claims 
data appearing Sales’ report, lawyer remarked me: “Oh, that 
has written book!” result this unfortunate experience 
les has not permitted members his geological staff write any scientific 
Those who were with him and have written have done their 
since leaving the Anaconda Copper Mining Company. 
recently Mr. Sales was asked law suit had written paper 
with the importance detailed underground mapping, and 


attorney quoted from Sales’ own work show that detailed under- 
mapping was more value than the opinion expert based 
work. this case Sales spent only few days the mine while 
posite side made extremely detailed studies and constructed geological 
based observing the working faces were driven least twice day. 
opinion, Mr. Sales’ description the Butte ore deposits the most 
contribution economic geology written date. rival 
this paper one Kildale who has written Ph.D. thesis entitled 
and Ore Deposits Tintic, Utah.” hoped that this paper 
his maps and geological cross-sections may published shortly. 
Kildale’s thesis based some ten years’ detailed underground mapping 
hat district. His cross-sections are detailed pictures the extraordinary 
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deformation the region has suffered, and his analysis these 
many problems regard the location the ore bodies and 


ore “inlets” through which the ore solutions were introduced 
the Tintic district. 


Foundation geology now well established branch 
The demand for foundation geologists has increased 


since the failure the St. Francis Dam due the erroneou 
amateur geologist and also because the earthquake hazard 
the engineer design and build safe structures. 

welcomed the cooperation the geologist because the 


great responsibility from the shoulders the engineers who den 
the difficult question, “When California fault dead fault 


One difficulty encountered the foundation geologist that 
will checked when the foundation excavations are mad 
perhaps lesser extent, all branches applied 
economic geologist more conservative than 
speculations may never subject demonstration which will 
either true false. 


Finally, ground water hydrology, largely combined 


neering study, has become one the important specialized fields 


geology. example the contributions ground 


gist the Hawaiian Islands. The windward side the 


side has little inches per year places. the dry side 


the most pervious known rock formation. The water seeps dow: 
the rocks and forms egg-shaped body fresh ground water 
body salt ground water. This basal body fresh ground wat 


Wale! 


bodies water have been found dammed between the dikes 
which constitutes the core the Hawaiian mountain ranges. 


the same type rock the lava flows and are often exactly 


ance and cannot distinguished petrographic 


ground water geologist has learned recognize minute structu 


complex dikes that form the core the volcanic mountains 
Islands. These vertical water bodies enclosed the dikes 


long tunnels driven intersect the dike complex the 


ter 


the structure the Hawaiian volcanoes which could not 
any other method investigation. 

this address attempt has been show that the economic 
now carrying out investigations detailed the studies that hay: 
the discoveries the other physical sciences, chemistry, physics 
and that worthy being included the roster the Sign 


geology mention the extraordinarily detailed work the ground 
abundance water, from 300 over 500 inches per year, and 


tions; the wet side the water supply. The volcanic rock 


only where the elevation above sea level 500 feet less 


separating the dikes and the flows and has mapped the greatest 


This detailed mapping the ground water geologist has furnished 
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CLIMATE AND HOUSING 


University Minnesota 


existence man requires food, water, air, clothing, and 
most parts the earth nature provides for food, water, and 
many parts clothing know may practically dispensed with, 
very difficult find place where man could exist with 
exposure all elements the climate. Climate has completely cir- 
area which many forms animal life may exist 


sort protection shelter the various climatic elements would 


even greater extent the territories which man could survive. 


has not been content confine his activities those territories 

the climate most favorable his existence, shelter has been prime 

ent, and has often taxed his intelligence protect himself against 
nts the severe climate which has chosen. 

human body constituted that can stand exposure rather wide 

most the elements, but when think temperature ranges from 

elow zero 110° above zero, wind velocities from zero 100 miles 

all the same locality, and the intense heat the equatorial sun 

pared with the weeks sunshine the North Pole, the torrential 


some areas compared with desert areas which never rains, 


realize that man exists under all these conditions virtue shelters 


has constructed realize the importance housing and its relation 


house often becomes man’s most prized worldly possession. becomes 


expression his culture and art. often represents the greater part his 


accumulations, and the greatest monument that leaves behind him. 


climatic conditions. 
elements which usually group together and call climate are tem- 
ture, moisture, wind, and sunshine. rate these various elements 


our comfort; thus when say that hot cold, wet dry, 


quiet, refer our own state comfort and well being. Man has 
ied from experience that certain climatic conditions are best adapted 


and health, and since the desired combination conditions seldom 


nature must build house and establish within that house the 
conditions required. The elements the climate which may estab- 


within 


house suit man’s comfort and health have recently been given 


deal study and are often referred under the heading air condi- 


ng. Those elements the inner climate which seem the greatest 


nce far the construction house concerned are air tempera 


and air movement. 
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This not discussion air conditioning, but since many 
which vitally effect human comfort also place many 
construction, brief description their relation the human 
desirable. 


4] 


The human system particularly sensitive air temperature. 
ment, moisture, and sunshine. These elements all have direct 
man’s feeling warmth coolness and are the main the 
climate which consider constructing house. 


hear 


far its heat reactions are concerned the human 
sidered equivalent heat engine. The hydrocarbons are oxidi 


equivalent combustion; heat generated and part 
mechanical energy and the remainder must given off from 
processes convection, radiation, and the evaporation moisture 
ing out these various processes, air taken into the lungs from 
gen absorbed through the thin tissues the lung into the red cor 
the blood. The oxygen then carried the various parts 

unites with the hydrocarbons the tissues 


a process known as 1 
Carbon dioxide and water are formed and heat generated just 
combustion which takes place ordinary furnace. The car! 
readsorbed the red corpuscles the blood and carried back 
where exchanged for new oxygen, and the cycle repeated 


breathe thus serves supply oxygen and carry away carbon 
with some water vapor and heat. The greater part the heat, 
carried away three processes, namely, radiation the 
convection the air currents coming contact with the body, 
evaporation moisture from the surface the body. The total 
generated the average individual depends upon his state 
average person seated rest generates 384 per hour slig 
than the amount heat from one 100-watt electric light. 
miles per hour the heat generated slightly greater than that from 
electric lights. When walking three miles per hour sli 
that from three 100-watt lights, and increases the equivalent 


the heat generated within the body and that carried away the differ 
undue bodily adjustment. 

The relative percentages heat taken care each radiation, 
and evaporation depends upon the amount generated, the constructi 
building, and the air conditions maintained within the building. Under 


exception outside walls are substantially the same that 
ouside wall temperatures may warmer colder than the air, 
outside weather conditions and the type wall construction used 


air temperatures, thus increasing the amount radiant heat that will 


100-watt electric lights for maximum activity. There must balance 


erent ! 
ods. Conditions are comfortable when this balance can maintained 


conditions within house the temperature the surrounding objects 


cold winter weather the average mean radiant temperature all 
rounding objects including outside walls may two three degrees low 


} 


off. The amount water vapor the air, usually expressed relat 
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CLIMATE AND HOUSING 149 
affects the ease with which moisture may evaporated from the surface 
the body and, therefore, affects the comfortable air temperature. Thus very 
air will feel cooler than very moist air. The optimum amount moisture 
should carried for comfort health has never been determined, but 

Under average conditions have learned that air temperature about 
comfortable. This temperature because its effect 
with normal wall temperature, air movement, and moisture content 
that the heat generated the body can taken care 
without discomfort. the temperatures the surrounding walls 
much higher very much lower than that the air, then would 
ssary either lower raise the temperature the air give equal 
the other atmospheric conditions together with surrounding wall 


were such give heat balance the body. other words, 
are establishing within house combination conditions under which the 
may function normally and which may enjoy comfort and health. 

satisfactory house must built withstand all the elements the 
climate and make possible maintain the desirable elements for the 
climate without undue .operating expense. This requires mechanical 
and the resistance the passage heat, moisture, and air. 

One the prime requirements building strength. Its physical prop- 
must such that will stand against and resist the devastating effects 
the most severe the elements. failure the physical structure 
building usually more disastrous and pronounced than failure any its 

properties. This quality has, therefore, received attention from the begin- 
building construction, and today the home builder fortified long 
experience and available supply design data. addition these 
usually protected laws which regulate the minimum strength which 
built into structure. 


Resistance structure heat and moisture have not been readily 


construction houses, and only within the last three four years has 
th 


some its other properties and have, therefore, not usually received 
the earlier primitive forms construction. only during the 
past twenty years that heat insulation has been given any great attention 


moisture and condensation problem house been given serious thought 
the resistance the structure these two climatic elements, heat and 


that will chiefly considered the remainder this discussion. 


THE INSULATION PROBLEM 


nce the artificial, comfortable climate which wish establish within 


houses may have far different temperature than that the normal climate 
location which build, the resistance heat flow through structure 
have very important bearing the economic maintenance the inside 


conditions. 


All materials used building construction have some resistance 
flow heat. Unfortunately, however, those materials which have the 
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greatest structural value are nature which have but 
and usually desirable supplement these materials with ot! 


been designed specifically for their insulating qualities. 

long line insulating materials have been developed 
specific applications different types buildings. 
divided into four classes; namely, rigid board insulation, 


insulation, fill insulation, and reflective insulation. 
one adapted all types construction. 

name implies, has structural value and often used subs 
sheathing plaster base for the interior surface the 
often used interior finish without plaster. 
should applied such manner that will retain its 
not compressed between other materials. 


Each has 


Rigid board 


The flexible 


often 


air space gain the effect second air space addition 


these applications the insulating material should sealed 
prevent the circulation air around the insulation 


the hot and cold side the material. 


method application. often easier building frame hou 


not properly 
air may destroy large percentage the insulating valu 


1 


iu 


flexible insulation the outside the studs underneath the 


reduces the insulating value obtained placing the material bety 
for two reasons. 


First, additional air space gained and, 


ness the quilt insulating pad materially reduced 
illustration ordinary frame wall with blanket 
the studs under the sheathing will transmit percent mor 


I! 


same wall with the same insulation well flanged between 
other hand, the insulation between the studs not 
bottom the space the wall will transmit 


heat than would the same wall with the insulation 


bottom. 


Fill insulation, the name implies, 


are formed walls. 


The air spaces may 


construction, the construction may 


spaces for the insulation. 


the type 


materials owe their insulating value the fact that their sur 
resistance the passage radiant heat and they must, 
with their surfaces exposed either air space the ext 


(Figure 1). 


construction. 


designed 


usually applied 


be those due to 1 


air space completely 
material the insulating value the original air space will 
probable, that the value the material will much 
the initial air space. 


will explained later, the refl 


specifically 


Its value depends upon the thickn 


many cases insulating materials within wall not cov 


area. 
tural purposes. 


They are placed spaces voids which have been all 
these applications the final results will depend 
the conductivity the material but also upon the conductivity 
sulated parts the wall which may tie the exterior surfaces 
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the heat flow around the insulation. 


material may cover percent the area the wall. 


are reasonably low conductors heat. 


+ 


> 
Be Core 
FOU 


If, the other han 
surfaces wall are tied together with steel connecting bars studs 


good illustration 


such good conductors that the insulating value the material 
ost. similar condition may exist when fill insulating materials 


between two concrete slabs which are tied together with metal tie 
The heat from the warm surface the wall readily con- 


the insulation Wall due lack 


and bottom increases the over-all conductivity about pecent 


through the concrete the tie bars, which will conduct through 


ated secti 


the cold side from where will distributed 


rete and transmitted from the wall. 


This condition usually not 


the metal wall construction referred to, but must taken int 


eration 
il 


are divided high conductivity materials. 


with such applications. 


laced air spaces, are subject the 


Reflective flexible quilt insulation, 


must take into account the transfer heat through 


same criticism 


when these air 


any case when mate- 
used build parallel air spaces and depends upon these air spaces 
insulating value, the air spaces must properly sealed prevent the 
terchange air between those the hot and cold side the wall. Effective 


the wall all 
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fill insulation between the studs wood and metal framed walls 
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methods and through all parts the wall. Each type insula 
has its place building construction and mistake consid 
material equal all requirements. 


AIR SPACES INSULATORS 


Many materials owe their insulating value almost entirely 


air cells their structure and larger air spaces are often 
resisting the heat flow through structure, but usually when 
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Fic. The high conductivity for Wall compared with 
the metal studs which give paths high conductivity materials 
insulation. 


air spaces are considering those large open spaces which exist 
such the open spaces tile wall, the core spaces concrete 
space between the studs ordinary frame wall, and are apt 
their insulating value. Such air spaces are often spoken dead 
implying that the air stagnant and still, and since the thermal 

still air low the air space assumed have low thermal 
high resistance the passage heat. This assumption far 
conditions that exist. the first place the air not quiescent and 
the second place large percentage the heat ordin 

transmitted across radiation and not convection the 
For ordinary air space one inch more width lined the sur! 


such materials wood, paper, brick, etc., about percent the heat 


ferred from one surface the other direct radiation, and about 
transferred conduction and circulation air. The width 
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nount heat which transferred convection, but does not 


which transferred radiation. Thus, the width the air 

decreased below about 34-inch the amount heat transferred con- 

and conduction begins rise and the narrower widths increases 


From approximately 34-inch upward the total heat transfers 
substantially constant long all other conditions excepting the 
era 


remain the same. Thus, far width concerned air space 
value should least 34-inch wide (Figure 
have 
Q 
} 
» 
} ky Wh A 
00 Ol 02 03 04 OF 06 07 O08 O09 0 / 12 


Fic. Relation between width air space and heat conducted through air 


pace radiation and convection. Air space lined each surface with 
erage building material having emissivity coefficient about .90. 


The amount heat transferred radiation depends upon surface quality 
its emissivity; that is, the percentage heat which surface will 
liate comparison with dead black surface under exactly the same tempera- 


tor 


conditions. The emissivity ordinary building materials such wood, 
ck, usually runs from percent. Certain other materials 
highly polished metals may have very low emissivity coefficients, and 

copper foils, often quoted good insulators, have emissivity 
icient approximately .05. other words, surface lined with aluminum 
would transmit only percent much radiant heat the same surface 
uld radiate covered with dead black material. Thus aluminum foil 
some similar material used line the surfaces air space the 
cent heat which was transferred radiation would greatly reduced and, 
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therefore, the over-all value the air space correspondingly 
4). The foil does not affect the amount heat transferred 
the application the foil one surface the air space 
the application both surfaces. This due the fact 
radiating and receiving properties the material are the same and 
face lining stops percent the radiant heat the second surfac 


il 


Convected 
Heat 


474 


Radiant 


-RPadiant Heat. 


Corvected 
Heat 


Fic. surface lining amount heat transmitted 
and convection across air space. 


effective only the remaining percent radiant heat, and 
the same over-all gain efficiency. general air spaced lined 
face with material having emissivity coefficient .05 will trans 
percent much heat the same air space with surfaces lined 
paper, similar materials. both surfaces are lined the air 
fer about percent much heat space with unlined surfaces 
sidering this high percentage the reduction heat due the sur! 
one must still cautious not overrate the value air spac 
space lined with ordinary material equivalent 
good insulating material, and the same air space lined both 
material having low emissivity coefficient equivalent about 
insulating material; thus the addition foil equivalent add 
insulation 


The value air space insulation within wall cannot consid 
pendent the other parallel paths through which heat may flow. 
conducted from surface surface throughout wall the paths 
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the interior part wall built partly 


happens to have the lowest heat resistance. 


155 


air spaces and 


materials the largest percent the heat may through either 


Thus it is useless to 


resistance air space when there are high thermal conductivity 


which the heat may flow around the air space. 


types hollow tile wall construction 


This condition 


(Figure 5). A tile 
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spaces, 


constructed with numerous air spaces and yet 


rial which pass directly from surface surface. 


Walls and have substantially the same amount solid material 
higher over-all conductivity Wall due the fact 
are more direct paths solid material connecting the two surfaces 


wall than Wall 


ave many solid paths 


redesign the air 


the same tile give zig-zag extended solid path throughout the 


tion connecting the two surfaces may reduce the thermal 


uch percent without adding subtracting any material from 


struction. effective insulating material insulating type 
nstruction must used cover the full area the wall, least 


ide all areas high thermal conductivity. 


ils often more importance than the insulating 


The application insulating 


value the material 


AIR FILTRATION THROUGH BUILDINGS 


econd factor which contributes the direct loss gain heat through 


building that air filtration leakage through the exterior 


I 


g 
Air Seace Used 
| 
al : 
as 
tr, 
on 


156 SIGMA QUARTERLY 


walls and around loose fitting doors and windows. 


windy days this 
many instances greater than the direct loss due temperature 
between inside and outside building. 
for still air conditions will more than doubled 
without any change outside temperature. Wind velocity has som 
increasing the direct transmission but has the greatest effect the 

through the building. 


For average house the 


For the better types construction 
the practice use weatherstrips and closely fitting doors and 
reduce the leakage factor. 


W 


wind 


THE MOISTURE PROBLEM 


When think constructing building protect from 
visualize protection against rain and free moisture from the outside, 
our efforts build structure which will guard against moisture 

source has been partly responsible for new type moisture 
has only recently come into prominence. 


This problem comes fr 


ture. matter fact the vapor may exist the space equally 
maximum amount vapor which may contained any 
the temperature increased. 


space it 


weight vapor for given temperature said saturated 
tains only half the amount that capable maintaining 
percent saturated. The ratio the amount vapor any 
the maximum amount that could contained that space spol 
relative humidity. Since the maximum amount vapor which 
space saturated with vapor cooled, some this vapor will 
the form free water. 


vapor gradually cooled will ultimately reach its saturation 


eT 


after which further cooling will condense out some the water vapor 
final temperatures are below the freezing point water, ice will 


the same time reduced the addition outside low 
which carried into the house infiltration processes. 
condition reached and under ordinary conditions its dew point 


well below the temperature the inside surfaces the walls. 


found the average home. Better building construction, the addition 


strips, and tigher fitting doors and windows have resulted 


normal processes the relative humidities within the home are allowed 


recently about the extreme low humidities which are often found 


that moisture may exist vapor mixed with the air and may under 
conditions condensed out free water. The amount water 
may contained given volume air depends entirely upon its te: 


given space contains the 


Also, space which partially saturat 


The amount vapor within house increased the normal living 


Two general changes have been taking place during recent years, 
which have had tendency increase the normal amount 


amount air transferred through the outside walls building. 
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much higher percentage. addition this great deal has 
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cold climates and the effect which these low humidities may have health. 
has resulted popular demand for artificial humidification. diffi- 
evaluate the combined effect these two causes the percentages 


humidity carried, but safe say that many instances the humidi- 
have been raised from normal percent extreme weather 
percent some cases. These higher relative humidities 
dew point temperatures and greater probability that condensa 


may take place. The most likely surfaces for condensation are the 


windows. Following this are the inner surfaces double glazed 


vs. cold exterior walls such unheated closets, exposed attics, etc. 

nsation not confined the interior cold surfaces buildings. Water 
ill penetrate many building materials and some cases will penetrate 


which are impermeable the passage air. the vapor passes 
the interior surface wall gradually comes contact with colder 
and not sufficiently vented out the cold side the vapor den- 
the interior sections the wall may reach point which condensation 


take place. the worst conditions are those high relative 
within building and prolonged cold outside temperatures. Under 
conditions frost may accumulate within wall for long periods time, 


rising outside temperature may melt the frost much 
than the water can evaporated and carried out the wall. 

effort protect buildings from the outside moisture and weather 
has for many years been customary use some kind good building paper 
the sheathing near the outside surface the wall. The papers origin- 
used were fairly good barriers against the transfer air and water, but 
particularly efficient egainst the transfer water vapors. Recently better 
have been developed and many building papers now the market are 
barriers against water vapor and when placed the cold side 
Wall prevent the escape the outside vapor which may transmitted 
section the wall. This means that there will higher vapor 
within the wall and greater possibility that condensation will take 
The addition insulation another factor which increases the pos- 
condensation within wall. Many insulating materials not form 
particular resistance the travel vapor. When these are placed the 
the temperatures the outer sections will reduced and thus will still 

increase the possibility condensation moisture these parts. 

are least four causes which have brought the condensation problem 
the foreground during the past few years. First, the addition artificial 


has become more common practice. Second, the addition weather- 
and better building construction has reduced the infiltration air between 
and outside, which has resulted greater natural build-up 
the inside the structure. Third, better building papers used 


the structure have resulted greater resistance the passage 
through the outside surface the wall. Fourth, the addition in- 


has many cases reduced the temperature outer parts the struc- 


iving 


colder surfaces for the condensation 
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THEORY VAPOR TRANSMISSION 


Until recently the theory covering the transmission vapor 
ing construction has been given but very little consideration. 
commonly advanced that vapor will flow through mat 
oportion the vapor pressure difference the two sides 


\ 


Fic. Wall built homogeneous material which 
permeable water vapor. C-D represents maximum vapor pressu! 
exist wall without condensation. represents probable 
that will established atmospheric conditions the two sid 
condensation will occur under these conditions. 


and inversely proportional property the material which 
its vapor resistance. This law similar that governing 
through materials. omits, however, the fact that all 
behave the same the presence water vapor and, further, that 
the vapor may changed its transmission through material 
materials. may transmitted from the air one sid 
the other side wall either the form vapor through 
may condensed and transmitted free water throug! 
path. The condensation may due the fact that the temperatu 
the wall are below the dew point temperature the vapor, 
due the hygroscopic nature the material through which the 

general materials which will transmit moisture may divid 
classes. First, those materials which are non-hygroscopic and 
water vapor. Second, those materials which are hygroscopic 
water vapor; and third, those materials which are both 
permeable water vapor (Figure 6). For those materials 
hygroscopic and permeable vapor appears that the flow 
proportional the vapor pressure differences between the 
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. . \ 
the material. The vapor resistance will different for different 
materials and will probably depend somewhat the cellular forma- 
the material (Figure 7). The vapor will travel the direction 
pressure drop through the material, and the temperatures all points 
the wall are above the dew point temperature the vapor these 
there will condensation. If, the other hand, the vapor pressure 
Air Air 
60% 40% 
“ 
Q 
Wall built non-hygroscopic, homogeneous material which per- 
water vapor. Since the normal vapor pressure line E-F crosses the 
Maximum allowable vapor pressure line A-D condensation will occur within the 
through the wall should varied until strikes some point the 
Wall which the wall temperatures are below the dew point temperature 
vapor, then condensation may take place. part the vapor may pass 


@rough the material and part may accumulate moisture frost, depend- 
upon the temperatures. material having high resistance vapor 


the high vapor density side this type wall the vapor density 
the wall will reduced and there will less likelihood con- 


within the wall (Figure 8). the other hand, the vapor resist- 
material placed the low vapor density side the wall the vapor 
ity will built within the wall and there will greater possibility 
condensation will occur (Figure 9). 


the homogeneous-hygroscopic materials which are 
vapor the vapor cannot pass through its original state but may 
through one transmitted liquid the opposite surface, 
where 


reevaporated. Materials this nature have moisture equi- 
ntent when contact with water vapor which depends not upon the 
vapor pressure but rather upon the relative humidity the vapor 
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Air 
70° 


7 


Q S 


Fic. Wall built homogeneous, non-hygroscopic material 
water vapor. Vapor barrier placed high vapor pressure sid 
condensation within wall. 


contact with the material. assume wall that constructed 
contact with air the left hand side which 80° and 


S 50 


Fic. built homogeneous, non-hygroscopic material 
water vapor. Vapor barrier placed low vapor pressure side wal! 
represents probable vapor pressure gradient established 
tions two sides walls. 
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lity, and with air the right hand side 30° and percent 
the moisture equilibrium the wood will percent 
left hand side and 13.5 percent the right hand side. The 
should therefore flow from the right left through the wall. The 
pressures corresponding temperature and humidity conditions 
the wall are .51 and .115 inch mercury for the left hand and 
sides respectively. The moisture travel through the wall would, 


the reverse direction from the vapor pressure drop. Many 


7 


Ss 


built hygroscopic material impermeable water vapor. 

equilibrium throughout material established atmospheric 

ions each side represented line E-F. Moisture will 
low vapor pressure side high vapor pressure. 


| Irom side 


imilar cases could given which the vapor changed state 


through the material and does, therefore, not follow the law that 
transmission through structure always direct proportion vapor 


ure drop across the material (Figure 10). 


INVESTIGATION CONDENSATION PROBLEM 


order get some practical information concerning the condensation 
isture within walls large well insulated test room feet square and 
high has been constructed and provided with artificial refrigeration 
ient maintain the air the room low 25° below zero for prolonged 
Small test houses have been built this room and supplied with 
ioned air for which the temperature and relative humidity may con- 
any desired point. These houses have been built with different iypes 


and have been constructed that the walls may removed 


‘en down during test period examine the interior parts the struc- 
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ture for the accumulation moisture frost. this meth 
possible study the effect moisture and temperature 
different materials and combination materials over long period 
sure. For instance, several tests small houses have been 
outside temperatures —20° for much twenty days 
high interior relative humidities. Severe conditions have 
established order test the different types construction 
down conditions (Figure 11). 


cold room showing small test houses 


feet square, feet high and may cooled down 25° below 


there are several causes condensation there are likewise se\ 
tical remedies. For the house which has been completed and 
changes would impractical impossible the most effective 
lower the relative humidity the house. moisture frost 
within wall represents the difference between the amount 
passes into the wall and that which passes out through the 
Since the amount which passes into the wall through the 
substantially proportional the relative humidity carried within 
reduction the relative humidity will cause proportional reduct 
amount vapor carried into the wall. all other conditions 
tive humdity remains constant the amount moisture carried out 
will remain constant and the percentage reduction the 
will greater than the percentage reduction the relative hun 
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humidity often the cause 


point investigate 


ats seal coat paint.. 


coats white flat paint. 


‘oats aluminum paint. 


coat asphalt applied hot 


coat seal coat paint, two 
ats white flat paint.... 


coat seal coat paint, two 
| 
aluminum paint.... 
coat glue size with 
wall 
glue size with 
surface treated can- 
wall covering...... 
+ ] 
glue size with 
glossy 
wall covering eevee 
glue size with 
plex crepe paper...... 
Inside air conditions 70° 


16” center; metal lath and plaster 


TABLE 
INNER SURFACE 
FINISHES INTERIOR SURFACE PLASTER 


and 


HOUSING 
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condensation difficulties should 


SHEATHING 


40% 


+10.0 


R.H 


paper and redwood siding outside; 
specified. 


All walls constructed with 


FOR DIFFER 


temp. 


21.8 


interior surface; 


25 


8 


Condensation 


sheathing 


2.15 
1.40 
0.20 
0.00 
0.00 


0.25 


0.13 
0.00 


0.64 
0.10 


0.47 
0.01 


0.32 


0.00 


Ponderosa 


pine 


Mineral Wool between studs; 


Inside 
23.6 
20.6 
—19.5 0.5 
23.3 
0.16 
—19.5 —0.9 2.11 
—19.5 0.4 
—19.5 0.7 
+10.0 21.7 
if heeslace = 


164 


tion. 


upper 


good vapor barriers. 
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structure has been completed and condensation develops 
sible find remedy the application some vapor resisting 
finish the inside surfaces the wall. 


ter; 
ld 


There are many such materi 


form paint, and certain extent fabrics and papers. 
however, the ordinary wall paper not vapor barrier. 


he 


will noted many the oil paints give reasonably good 
vapor, although ordinary glue size and wall paper does but very 
material can applied the inner surface wall which 
percent the vapor from traveling into the wall will probably 
all possibilities condensation. 


ing per square foot per twenty-four hours under constant test co1 


4: 


proof material the warm side the wall and cautious 
too good barrier the cold side. 


Many building papers have been 


general asphalt saturated building felt 


ticularly good, but saturated paper which has comparatively 
continuous glazed surface asphalt duplex paper with 
asphalt between the two layers paper will make good barrier 
the principal requirements that the asphalt surface continuous 
The reflective metal foils which are sometimes used building 
are also good barriers. 


finishes terms grams moisture condensed the inner surface 


other words the correct 
prevent the vapor from traveling into the wall and once 
allow continue through. 


finishes which have been found effective vapor barriers are shown 
The last column this table gives the relative value the 


Some the old types building paper, 


which have been found satisfactory. 


paper and saturated building paper, are not particularly good 
but may good exterior sheathing papers since they will make 
for the wind and water but will allow some venting the vapors 
accumulate within the wall. 


each case the walls were insulated with four inches 


floor ceiling. 


applying insulation old house. 


Insulations 


Tests have 


por 


ty 


This method proved very satisfactory the case 
have the insulation placed the ceiling the upper floor and 
temperatures are not disadvantage. 


a 


this case the simplest 


not 


have 


resistance the passage vapor and since their application 


amount ventilation may entirely clear severe attic 
without seriously increasing the heat loss through the attic. 
The question often comes the possibility condensat 


+ 


further method preventing condensation provide 
ventilation through the exterior surface the wall assist carrying 
the vapors. 


use some type fill insulation within the walls 
this nature 


ally 


n 


ontinuous 


Table gives list some the paper 
this table the last 
the relative value the barrier when placed wall and shows 
which moisture was condensed the outside surface the 
particular barrier placed under the metal lath the warm 


a 
a 
aeria 
in? 
| 
f 
mt 
Bone 
"hi 
pone 
Wt 
319 
‘ 
i 
( 
unbt 
Biter 
i 
) Wt pa 
rot ca ft 
me, 
1 
| No 
snaced 
laps barrie? 
- 


CLIMATE AND HOUSING 165 


TABLE 
SURFACE SHEATHING FOR DIFFERENT TYPES 
BETWEEN METAL LATH AND 


Outside Inside sur- Condensation sheathing 
face temp. grams/sq. ft./24 hrs. 
temp. of sheath- lest Test {verage 
barriers F, ing ° I No. result of tests 
0.3 2.16 
2.26 
9.9 23.0 1.02 
10.1 22.8 1.55 
9.9 22.5 1.65 1.41 
not sealed —2.0 0.05 0.07 
che 9.9 20.5 0.00 0.00 
Edges lapped 19.5 0.02 0.02 
sq. ft. 
iplex. Two Edges lapped 0.31 
Ib. kraft not sealed 0.7 0.20 0.25 
emented to- 9.9 20.9 0.00 0.00 
Edges lapped —19.5 0.19 0.19 
sealed 9.9 20.7 0.00 0.00 
paper. 
paper tested, 
per roll 
rag felt Edges lapped —2.2 0.52 0.52 
ited with not sealed 9.9 21.3 0.18 0.18 
Wt. paper 
70.8 per 
sq. ft. 
repe paper. Edges lapped —1.8 0.09 0.09 
paper tested, and sealed 21.6 0.00 0.00 
per 500 sq. 


air conditions 70° F., 40% R.H. All walls constructed with studs 
metal lath and plaster interior surface; Ponderosa pine shiplap, build- 


and redwood siding outside; 354” Mineral Wool between studs; vapor 
as specified 
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outside sheathing temperature the possibilities 


increased. 
depend 
temperature 


This does not mean, however, that condensation will res 
the conditions carried within the house and the out 
The cause not the insulation itself 


posed, but due the fact that the application the insulat 


the heat 
cases where 


escaping through the walls the exterior 
condensation has occurred investigation will 


relative humidities have been carried within the structure. 


When fi 
the tempera 
—20° 
much 
floor ceiling 


insulation added between the joists the 


ture the attic air reduced and with outside 


the temperature the under side the roof boards 


the attic, and since the under side the 


much colder there will more chance condensation. 


side walls this may remedied adding some type vapor 


the ceiling, 


often possible add vapor barrier paper bety 


before the insulation applied. condensation develops att 


structure 
gables 
reasonable 
very effecti 
roof boards 


period will melt either due warmer outside temperatures 


heat from 
and ruin 


roof leakag 


deal witl 
normal 
100-watt 
other word 
equivale 


many warm climates solar radiation one the most 


completed practical solution provide small atti 

opposite ends the roof. Such ventilators 
circulation small amount outside air through 
reducing the accumulation frost the 
the sun and the water may run down the ceiling 
decorations. Condensation this nature often 


SOLAR RADIATION 


radiant heat from the sun maximum intensity 
sun’s rays equivalent the heat from continu 


ghts spaced approximately inches apart each dir 


all the heat produced this continuous plane 


obviously there will great reduction the amount 


r¢ 


the heat from the sun which shines onto 


its rays. The maximum intensity the sun’s heat midday 


this intensi 
the day. 
sun’s rays 
but still 

When 


absorb 


depends upon the character the surface. Although color not 


remains substantially the same for five hours during 
The intensity any surface which other than 


reduced due the angularity the sun’s rays 


represents large amount heat. 
adiant heat from the sun strikes the surface 


surface characteristic which determines the amount heat that 
absorb may general assumed that very light colored 
light colored stone, cement, white cream colored paint, 


about 


ercent the radiant heat; medium dark surfaces suc! 
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a 

nted wood, brown stone, brick, and red tile will absorb about 

very dark surfaces such slate tar roofing, very dark 

about percent the total radiant heat. the amount 
the surface portion convected away the outside air cur- 

which come contact with the surface and portion conducted into 

from where may transmitted into the building both radia- 

nvection. Ona hot summer day the amount radiant heat absorbed 

rays sufficient raise the temperature tar and gravel 

much degrees above air temperature. other words, with 

air temperature roof surface may easily reach 150° This 


that enormous amount heat conducted through the roof the 

art the building. Due the mass material the roof and its 

heat flow the effect this heat often delayed until many hours 

ntense sunshine. Thus heat which accumulated 

during the middle the day may not show its full effect into the building 

ten the evening. for this reason that the upper 

apartments and hotels which are covered with flat roofs often become 
bly hot warm weather. 

are several methods which the effect the radiant heat from the 

reduced. First, light colored surface such white paint and, 

aluminum and similar metals with highly reflective surfaces are 

yery effective reflecting the heat from the sun and thus preventing its absorp 

the surface. Second, possible conduct the heat from the surface 

utside air artificial air currents passing over the surface. wind 

fifteen miles per hour over the surface the roof will conduct fou 

much heat from the surface would conducted from normal 

water spray over the surface may serve lower the surface tem- 

even below the air temperature, and some instances may serve 

ffective cooling method. case there attic space under the roof 

effective ventilate this attic space and thus prevent the high tem 


res the roof from penetrating the ceiling material over the upper 


I 


\ttic ventilation may even profitable midday when the outside air 


degrees above outside air temperatures. Logical methods are, first pre 


the heat from the sun from entering the surface the roof; second, 


tonduct the outside any heat which does enter the surface and prevent from 


into the living quarters. The average daily air temperature variation 
from the warmest period the day the coolest part the night approxi- 
mately 15° proper control the use night air often possible 
certain parts the building during the night and cut this air cir- 
off during the day and use the accumulated cooling effect the build- 
intelligent use natural preventative methods such shielding the 
from the sun, conducting the heat from the outer surface air currents 
water spray, and ventilating the inner part the structure and attics may 


+ 


eliminate the effect the intense heat from the sun the surfaces 
and other parts building. 


temperatures are the highest attic air tempetratures often reach from 
q 
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Unprotected window glass particularly vulnerable the 
sun. least percent the radiant heat from the sun’s rays 
directly through the ordinary unprotected window glass and 
materials within building. This absorbed heat may partly 
but unfortunately only very small percentage the low 
heat will pass directly through the window and, therefore, 
room. 

The best method controlling the heat which may enter 
glass windows shield the windows from the sun the 
Venetian blind placed the outside window forms 
shield. Experiments have shown that awnings the outside 
which give reasonable coverage may reduce the total heat about pe; 
compared with approximately percent the sun’s heat 


through the unprotected window. awning covered with 


whicl 


slightly better than plain canvas awning has tendency 
greater percentage the direct rays from the sun. Venetian blind 
the outside and adjusted prevent the direct rays from passing 
slats will also reduce the total heat passing through the window 
mately percent the total. If, however, the Venetian blinds 
the inside the windows the heat only reduced about percent 
case the direct rays from the sun pass through the window, strike the 
the Venetian blinds, and while the Venetian blind may prevent 
rays from passing directly into the lower part the room large per 
the. heat still remains the room and ultimately increases the inter 
temperature. Window shades placed the inside window will red 
total heat projected into the room, but these act similarly the insid 
blinds. The sun’s rays after entering the room heat the shad 
being carried convection currents into the room. aluminum 


drawn will permit about percent the heat from the sun enter the 


and buff shade half drawn will permit percent enter. 


best method protecting windows against sunshine shield them and ref 


the direct heat rays away from the windows. After the rays 
passed through the window only small percentage can reflected out th: 
the window the outside. 

satisfactory house must constructed materials which 
bined resist the various climatic elements both the outside and 
the house. general these elements are wind, air temperature, 
sunshine. The house must economical build and maintain 
durable. Science has developed many materials and methods app! 
meet the practical requirements, but the building home much 
the assembling materials. requires the imagination the arc! 
planning the engineer, and the skill the experienced builder ass 
these materials such manner that the finished home will not 
practical requirements, but that will blend harmoniously with its surr 
ings and expression the art and culture the age which 
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RESEARCH AND THE GRADUATE 


West Virginia 
workers are valuable largely for two reasons: (1) for the ideas 
hey possess, and (2) for the things they can accomplish. recent 
Monthly have statement for the fact that 
research worker Michelson regarded ideas and the knowing 
what problems attack general more value than the mere steps 
the ideas are carried out. However, Michelson himself demonstrated 


value both types service. The ancients had some excellent ideas, 
they attempted establish them argument instead experiment 
use development the best ideas little value 
But how shall young worker break into the field? What are the steps 
may establish himself producer knowledge? Perhaps precise 
wers should not attempted, but the general direction endeavor clear. 
there dearth material for investigation. The unknown 
nds everywhere—choose problem and endeavor solve it. But before 
blem studied intensely essential become acquainted with pre- 
acquired knowledge that field. The future built upon the past 
truly science other lines endeavor. Our worker goes the 
rary find out what has been published the subject. talks with 
workers. His readings and conversations should suggest one more 
ble ways approach. But probably lacks suitable methods—that 
reason why nature still holds the answer many problems. And 
digress temporarily from his main objective develop suitable method. 
time has method try—perhaps fails, tries another, and 
investigation proceeds. failures occur new ideas arise, and one 
inate solution ultimately takes form and the answer finally achieved 
solution one problem always raises number related problems 
which likewise require solution and the process must needs repeated 


\nd what the worker qualities are engendered 
ceaseless quest for knowledge? good investigator must learn lot 
lison characterized genius one-fourth inspiration and three-fourths 
must possess infinite patience—Darwin worked for twenty 
years before risked publication his ideas concerning evolution; must 
generate his own enthusiasm; originate many most the ideas with which 
works; criticize his own procedure; profit his own mistakes, and recog- 


his limitations. must see with his mind well with his eyes— 
magination vital success. 

Jarhar at? cor i f i 
Perhaps have discouraged listeners and our prospective future inves- 


the apparently superhuman qualifications have proposed. hope 


Fourth annual lecture given the Sigma Club West Virginia University for 
Students in science. 
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not. Many individuals have qualified the past, and many mor 


the future. 


SIGMA QUARTERLY 


Probably person here tonight possessed, full 


the characteristics have enumerated and, the other hand, 


entirely lacking any them. 
cultivation. 

the large lecture room the chemistry building some two 
prominent young research worker stated that the main functions 
sity are three, viz. 


knowledge. 


Certainly all these traits may 


the creation, the preservation, and the 
iscussion deals primarily with the first 
creation knowledge, but shall have few statements mal 
dissemination also. 


Ideas concerning the prosecution research are many 


might illustrate two somewhat divergent lines thought 


two contemporary workers, each highly successful his 


Kettering, director great industrial research organization says, 
more important research than intelligence because you cannot 
going happen.” 


He, also, authority for the statement 
ignorance the first requirement research.” 

the other hand, Dr. George Minot, Professor 
University, and corecipient the Nobel prize medicine 1934, 
tity does not supplant quality—The foundation research work 


quality the minds the investigators and the freedom and 


mitted for the use their abilities. 


encouragement 


Free choice of problems, al 
follow leads disclosed, must the privilege the experienced 
fortunate thing for society that accomplishment resea 
restricted very few nor reserved for the politically finan 
not confined any race any creed. Russian, German, 
Frenchman and Englishman, Catholic, Protestant, Jew and 
contributed. Faraday was the son blacksmith, Pasteur the son 
Steinmetz was chased out Germany for being Socialist, anc 
poor immigrant from Yugoslavia America and worked 
Maryland and Delaware. 
grounds the roster 


What array characters, personalities, 
science holds! Investigation may 
anyone who willing subject his mind rigorous system 
and his efforts search for truth. 


For the who may not 


good grades they would like receive would point out that 
greatest benefactors have not been brilliant students the university 
mind worked carefully that was considered slow, and 
nations was listed “mediocre” chemistry, and stood fift 
twenty-two candidates for the normal school. 


Partly 


discernment his ability his fellow students called him 


could accomplish things the laboratory better than could satis 
examinations his instructors. 
for which the whole civilized world grateful. 

not wish belittle our educational standards, but wis! 
the fact that every once while one these quiet penet 


size 


was not brilliant student but 
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the magma contemporary murkiness and haze that surrounds 
lem and grasps clearer vision the true structure beneath. This only 
show how faulty may our standards evaluation and how dull 


ted comprehension. 
was indifferent student. When was supposed 


was making colored slides. His instructor let him his own 


Perhaps other laboratories would have been failed outright. Finally 

given his medical degree partly the assumption that would never 

ctical use. How fortunate for medicine that ignored dissection 

that was allowed satisfy his curiosity with dyes and stains. His 

are basic hospital technic everywhere today. Nor that all. Sal 

and neosalvarsan “914” are mileposts Ehrlich’s trial 
series 


hat brings another point. Accomplishment research seldom 
springs full-fledged into existence, but usually develops slowly, the efforts 


into useful whole. Ehrlich’s work salvarsan was really the 


combined efforts whole staff chemists, bacteriol 


logists, and 
men. with most lines progress. 
Our own federal government has only recently established four regional 
for research this country. The one for this region will located 
Large sums money will spent the development 
relating agricultural products, and the average citizen inquires, 
“Is the money being expended wisely?” course prediction accomplish- 
nts these new laboratories out order this time. 
agriculture must based upon the older work the United States 
partment Agriculture and the State Experiment Stations. shall take 
lustration from the latter. 
Agricultural Experiment Station was organized the same time 


the West Virginia Station 1888, fifty-one years ago. 


early report 
first director the Iowa Station you will find these words, “We expect 
disappointed very often the results our experiments, but hope 

lead once while, which will advance the agricultural interests 

the Two years later Bulletin No. 10, published 1890, these words 
written the same man: “From 1850 until 1870 oats and spring wheat 


ired but little fungous diseases insects, and was but seldom that 
did not produce good crops; but from the latter date until now from 
they have been unreliable and unprofitable—From the frequent partial 
ires our oat crops account rust, and the rapid deterioration 
varieties which have imported from the best oat countries, can 
other conclusion than that Iowa not good oat state.” Contrast that 
with the present situation. Today, forty-nine years later, Iowa the 
oat-producing state the United States, and producing approxi- 

mately one-sixth this country’s oat crop. The oat acreage Iowa well 
ne-third the entire land and water area West Virginia, and this 

thougth unsuited the production oats. not know the names 
who have brought about this change, but will venture guess 
indivduals have participated the breeding, selection, testing, and 
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total cost has been returned many times the increased value 


produced. 


his essay “Criticism,” Alexander Pope wrote, “One 
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treatment the oat varieties being grown crop 


nce 


one genius fit; vast art, narrow human gener 


quite true, but there have been some notable exceptions. 


Helmholtz 


physician, had remarkable career professor physiol 


became outstanding physicist. 

Even our own day possible for student change fields 
and successful. 
Doctor Urey. 
chemistry 1934. 


was instructor there from 1919 


196 


Everyone knows that Dr. Urey was Nobel 
But not generally known that received 
degrees from comparatively small school, the University 
with major zoology. 


thirteen years later received the Nobel prize for the 


hydrogen. 


effort the research worker were fortunate solution would eventy 
form. But there will still difficulties overcome and pitfalls 


fifteen years changed professions and won Nobel 
few moments ago stated that after the expenditure much 


The scientist interested having his work accepted for what 


but for its true worth only. 


dislikes overstatement, misinterpretat 
exaggeration even more than does lack recognition. 


may 


that should mention this, but occurs more often than ordinarily 


and particularly those lines work where utilitarian values and com: 
utilization are involved. 
moters and persons interested exploitation rather than 
statements are made individuals having connection with, and 
accurate knowledge of, the problem. 

Within the last three 
this institution. 
with such statements these: 


tomato. 


Strangely enough the 
experiment seemed like the taste the lemons and the thick red 
The scurvy-preventing vitamin content the milk was 
increased, but this was not unmixed blessing. 
good for one’s health, but has unpleasant taste. 
searchers have for years been investigating this matter unple 
milk—these latest experiments seem suggest the remedy: Keep 


Ideas are seized upon newspaper 


ts 


instances have 
newspapers 
“Scientists the dairy farm West 
University have been playing some queer tricks with some the 
belonging the state. 


For weeks they have been giving the animals 
drinks lemonade and tomato juice. 


Milk rich vitamin 
The West \ 


asallt 


t 


content the cow’s feed low possible without endangering 


own health.” 


This garbled, inaccurate and misleading representation 
More recently our own Dominions-News for February 10, 1939, 
erroneous account the efforts two workers our experiment stat 
color fruit. Under the heading Men Find Way Make Reddened 
Painted Exhibit Being Shown Farm Week,” these statements occur 
believes that there are two men West Virginia University who 
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paint the cheeks the red apples the display Farm and Home Week 
have boiled and strained; weighed, measured and 
gallons and gallons our grandmothers had all that juice 
into jelly could feed all the refugees Europe, that had 
all the juices the chemists have boiled out obtain the residue 
made into jelly would color the Thanksgiving tables residents 
United States from coast coast.” From these statements one tempted 
suggest that somehow, somewhere, the apple juice may have aged and perhaps 
purposes other than source color. 
Conversations with colleagues indicate that other workers the staff have 
experiences similar those have described. course, such accounts 
properly discounted anyone familiar with the Every freshman 
the distinction between qualitative and quantitative values, but these 
mbellished accounts come the attention persons who are not qualified 
properly between fact and fiction the claims made. Science has 
many wonderful things that people are overcredulous and their faith 
imposed upon. few years back was asked former member this 
there really was way purify the water the Monongahela River 
household use and the process obtain by-product dye which would 
for the purification. The idea had been gained from newspaper report. 
During the last two years have had several letters inquiry concerning the 
growing plants solutions chemicals, and one recall asked for “full 
how grow vegetables flat roof-tops and other locations 
Where soil not available and where only chemicals are used. Only few days 
agricultural paper came desk with editorial “Growing 
Plants Without Soil.” these statements appeared, “For those who are 
interested the fascinating new method growing plants without soil 
kit now available, which sells $1.00. With the ‘Chemi-Garden’ 
flowers, bulbs, and vegetables can grown the home with more 
than with pot Like many others too, indulge modestly, 
the growth few vegetables, and find small plot ground highly 

making plea for conservativeness and moderation the part 
who would carry the story research our main constituency, the great 
citizens who pay the bills. also directing the attention young 
some the dangers they may face the misinterpretation, 
application exaggerated account task earnestly conducted and success- 
accomplished. 


the other hand, one need not feel ashamed his research matter 
modest his Truth frequently difficult find and sometimes 
more difficult recognize. There are many blind alleys research work 
very great likelihood error. Facts may established only slowly. 
sooner later the isolated bits evidence become sufficient reveal 
whole. like think the work Charles Darwin. spent many 
quietly collecting, organizing, and evaluating data, and then the 
weight accumulated evidence from many lines approach forced 
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unwilling world think perhaps other man 
done. 


Some years ago stood before group skeletons the Field 


Natural History Chicago. Mounted glass case side sid 


Wer 


skeletons gorilla, chimpanzee, and human. Near stood 
examining the display. was man his late 
never had the advantages education. Without any solicitation 
said, “Those three fellows look lot alike me—maybe Darwin 
after all.” 

Publication one’s results not the least one’s worries, 


AT UICY 


beginners. Are the results worth publishing; so, how shall they 
pared? Here the aid experienced worker 
are critical; editors insist upon certain standard forms which differ 
journal another; all insist upon brevity. illustrate the 


conciseness statement shall read few lines written humoroy 
nevertheless, with considerable perception. This poem appeared the 
Public Health Journal 1936, and entitled, 


ADVICE AUTHORS 


you’ve got thought that’s happy— 
down. 

Make short and crisp, and snappy— 
Boil down. 

When your brain its coin has minted, 
down the page your pen has sprinted, 

you want your effort printed, 
Boil down. 


Take out every surplus letter 
Boil down. 
Fewer syllables the 
Boil down. 
Make your meaning plain—express it, 
know—not merely guess it, 
Then, friend, ere you address it, 
Boil down. 


Skim well—then skim the skimmings— 
Boil down. 

Cut another sentence two, 

Send in, and begin to— 
Boil down. 


Graduate students sometimes gain the impression that this matter 
very inconsistent. writing thesis full data and 


are required, but the same material prepared for publication greatly 

frequently happens that publication results expression 
one field stimulates fruitful thought and activity another. 
attracted the attention obscure person who was teacher 


science not even trained biology. grew peas garden and 
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the foundation for modern plant and animal breeding. Mendel’s con- 
was unnoticed until sixteen years after his death. And during that 
period Darwin’s book “Variation Animals and Plants Under 
just available America was read boy New England 

nineteen-year-old son farmer and brickmaker. According his own 
this boy was greatly influenced book, and began 
power observation that became truly remarkable. 
lacked scientific training but was master seeing. What great 


can grow from small beginnings! Research, experiment, experience, 
trial, and error—all are useful contributing the total 
Human kn wiledge. 

\rthur Compton studies cosmic rays, Stanley isolates 
weight protein virus, Lawrence builds cyclotron and tags atoms calcium, 
phosphorus nitrogen, Urey finds new element, heavy hydrogen, and Roger 
Adams makes derivatives chaulmoogric acid effort cure leprosy. All 
these men have contributed greatly recent progress research; two have 
awarded Nobel prizes; all have spoken this campus and have had 
see that they are much like ordinary folks most respects, but the 
point wish emphasize that each started his work somewhere not many 
years ago, graduate student with modest problem. 

Finally might well remember that progress has been and being 

ide individuals without even the advantages university training. far 
aware university has come forward claim credit for having 
developed the creative spirit two well-known characters have already 
nentioned. Thomas Edison and Luther Burbank seem have caught something 
the research spirit. Out Delphos, Ohio, lives draftsman and farmer 
who still less than forty old. for January 27, 1939, may 
brief account the discovery the northwestern sky this year’s first 
comet Peltier, amateur astronomer. Prying further into the 
this man one finds that makes living farming and working for 
the Delphos Bending Company. But from 1925 1936 was the original 
discoverer six comets and independent discoverer seven others. 

was the discoverer one those interesting stellar events known 

bursting star. 


has accomplished these discoveries side line, 
working with only six-inch telescope. lives Delphos, Ohio. 

view the accomplishment these men, and those whom mentioned 
earlier, and still others, hundreds whom might mentioned, would 
say that research still open field with opportunity for all. 
The great Newton paid fine compliment his predecessors when said that 
saw little farther than others was because stood giant shoulders, 
might add that each research worker, matter how small his contribu- 
helping provide the shoulders which the future investigator will 


nd, and from which will peer out into still greater depths truth. 
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“SCIENCE PROGRESS” 


TEN RECOGNIZED LEADERS THE PHYSICAL AND BIOLOGICAL 
HERE DESCRIBE THE METHODS EMPLOYED AND THE RESULTS 
FROM BASICALLY IMPORTANT RESEARCHES WHICH HAVE 
GAGED THEIR ATTENTION. PARTICULAR ATTENTION GIVEN 
RELATIONSHIPS BETWEEN THE NEWLY ACQUIRED KNOWLEDGE ANp 
PREVIOUSLY EXISTING. THE LAST FEW YEARS HAVE BEEN 
UNUSUALLY IMPORTANT ADVANCES VARIOUS SCIENTIFIC FIELDs 
COMPARATIVELY LITTLE INFORMATION HAS BEEN AVAILABLE 
THESE NEWLY PLACED MILESTONES EXCEPT THE ACTIVE 
THEMSELVES. THE DISCOVERIES ARE WELL-ESTABLISHED AND 
BASIC IMPORTANCE MAKE ESSENTIAL HAVE THE 
TION ACCESSIBLE ALL WHO ARE INTERESTED. THEREFORE. 
VOLUME BASED UPON THE NATIONAL SIGMA LECTURES 
1937-38 HAS SPECIAL SIGNIFICANCE, SINCE OTHER 
HAS HAD ACCESS THIS MATERIAL. THE BOOK HAS 
THOSE WHO NOT HAVE GENERAL KNOWLEDGE. MODERN 
TIFIC ENDEAVOR, BUT NEVERTHELESS, WHILE MAINTAINING HICE 
GREE SCHOLARSHIP, THE CHAPTERS ARE INTERESTINGLY 
AND PROFUSELY ILLUSTRATED WITH STRIKING AND 
VALUABLE PHOTOGRAPHS. HERE ARE THE “MEN AND 
HAVE MADE IMPORTANT ADVANCES INTO UNMAPPED AREAS. 
THE FOREFRONT SCIENTIFIC RESEARCH TODA\ 


CONTENTS 


SHAPLEY 


Atoms, New and Old—E. Lawrence, University California. 

The Separation Isotopes and Their Use Chemistry and Biol 
Urey, Columbia University 

Recent Advances the Study Viruses—W. STANLEY, Rockefeller 

New Views Virus Disease Research—L. KuNKEL, Rockefeller 

Vitamins and Mason, Vanderbilt University. 

The General Réle Thiamin (Vitamin Living Things—R. 
Bell Telephone Laboratories. 

Hormones ALLEN, Yale Uinversity. 

Chromosomes Relation Heredity—T. University Tex: 

Electrical Potentials the Brain—E. Harvey, Princeton 

Animal Metabolism from the Mouse Elephant 

Nutrition Laboratory. 


THE PRICE THIS VALUABLE ADDITION MODERN 
TIFIC LITERATURE ALL PROFITS ACCRUING FROM 
SALE ARE ADDED THE SOCIETY’S RESEARCH FUND. 
SHOULD SENT THE NATIONAL SECRETARY. 
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SIGMA LECTURE SERIES FOR 1940 


Lecturers, lectures, and available dates the third series Sigma lec- 


are announced the Committee Lectures follows: 
Le turer: Professor F. W. Went. 

The Regulation Plant Growth. 

Dates: Last two weeks January. 

Went Professor Plant Physiology the California Insti- 
tute Technology. came the Institute 1933 from the Botanical 
Gardens Buitzenorg, Java, where had been Director the Foreigners 
Laboratory. His research work has been done plant hormones, plant 
phototropism, root formation, polarity, the water relation plants, 
ecology epiphytes. 

Professor Fulton, M.D. 

The Functions the Frontal Lobe; Experimental Analysis 
Monkeys, Chimpanzees and Man. 

Dates: First two weeks February. 

Doctor Fulton Sterling Professor Physiology, the School Medi- 
cine Yale University. His experience includes association with Magdalen 
College Oxford University, and with the Peter Bent Brigham Hospital 
Boston. His investigations cover the blood pigments invertebrates, 
especially Ascidians, the nature and significance the electrical response 
contractile tissues, the reflex coordination movement and posture, and the 
omparative physiology the primate brain. 


High Speed Centrifuging. 
Dates: First two weeks March. 
Professor Beams Professor Physics the University Virginia. 
His researches include the measurement very short time intervals, the 
Kerr effect, electrical discharges, and ultra-centrifuges. 


Douglas Johnson. 
Mysterious Craters the Carolina Coast. 
ble Dates: Last two weeks March. 
Professor Johnson Professor Physiography Columbia University 
Executive Officer the Department Geology and Mineralogy. has 
filled national and international positions importance. has been con- 
nected with the United States Geological Survey, and has been geological 
adviser the United States Department State. was Consulting 
Physiographer for the Canadian Government the Labrador boundary 
dispute. has been awarded medals many societies this country and 
Europe. His researches include the physiography lands, shore-line physiog- 
raphy and military geography. 
The Motions Ions and Proteins Electric Fields. 
Dates: Last two weeks April. 

Doctor MacInnes associated with the Rockefeller Institute for Medical 
Research New York City, and was formerly Associate Professor 
Physical Chemistry the Massachusetts Institute Technology. His 


research work has been done the field solutions electrolytes and 
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CHAPTER OFFICERS 


List Furnished the Secretaries the Chapters 


CHAPTER PRESIDENT SECRETARY 
F. T. McNamara....}L. F. Nims..... 
D. B. Phemister..... T. Chamberlin.... | V. E. Johnson... 
Case |R. Shankland........ |R. L. Burington.. 
Indiana J. Hartman....... |M. L. Lohman 
Colorado |W. Thompson . | H. Hoffmeister 
Texas eo eecesceeess A. Romberg ........ D. McConnell ...... G. H. Fancher 

N. H. D. Crockford.....| J. W. Huddle....... | J. E. Magoffin 

D. M. Crooks........ F. E. Roach 
Col. Medicine 

Univ. of Illinois. . W. H. Welker...... [. Schour 
G. lL. Van Lear..... | M. Hopkins 
California 

Massachusetts Inst. 

Technology ..... |S. Prescott....... 
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OFFICIAL ANNOUNCEMENTS 


SIGMA EMBLEMS 


All insignia the Society are available only through the 
the National Secretary. are made various styles 
and white and yellow gold. Orders for these insignia are 
through chapter secretaries, and must prepaid. Information 
styles and prices may obtained from chapter secretaries 
National Secretary. 


DIPLOMAS FOR MEMBERS AND ASSOCIATES 


These diplomas are available any quantity cents 
Diplomas can engraved with the name the individual and 
chapter and the date initiation cents each. Orders 
sent the National Secretary, should specify whether for 
associates, and should accompanied check. 


INDEX CARDS 


Index cards for newly elected members and associates are 
able gratis upon requisition from chapter secretaries the 
Secretary. These cards should made out duplicate, one 
being retained for chapter files and one set being sent the 
Secretary for filing the permanent records the national 
zation. 


NATIONAL CONSTITUTION 


Printed copies the National Constitution and Histor) 
Society are available cents each from the National 


CHANGES ADDRESSES 


Chapter secretaries are asked send the National Secreta 
October each year changes their enrollment lists 
Names and addresses deleted from the previous 
and addresses added previous list; Changes 
those previous list who may have moved new 
since the list was submitted. 


SIGMA STATIONERY 


al 


Stationery the official color the Society now available 


all chapters and clubs per 500 sheets and per 500 envelopes 
The letter sheets bear the Society’s seal embossed white 


printing. The envelopes are the official square envelopes used 
national officers. Printed heading the sheets and printed come 


‘red 
cards the envelopes can provided cost, when 
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Union College, 
Schenectady, 
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